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(bioresorbable polymer )*o — >f& -f- # S & ^ $7 (ol igomer)>& 
^ f*3 • ^/&-£^^i&<|±igi^-^>&>£ . itb S ^ ^ 4^7 

W^^*^^ 200 £ 10000 ^ffl • ft ft. ' 

/& £ ® ^ #| o ^ ^ , 

(coagulant)#« • a £ ?l «|± # # . 

Rfe - ^X*^* : 

The present invention provides a process for 
preparing a porous material having interconnected pores. 
One or more than one bioresorbable polymer and a low 
molecular weight oligomer are dissolved in an organic 
solvent to form a bioresorbable polymer solution. Then, 
the bioresorbable polymer solution is caused to form a 
pre-form. Then, drying is conducted to partially or 
completely remove the organic solvent on the pre-form 
surface. Then, the pre-form is contacted with a 
coagulant to form a porous material. 
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3& - : 

ffii ^ flt * # £ 51 it it ?l SPQ ^ £ *L 'l± # 34 #J 3" • 

Jk-&*\*ft^m + ,& -T® £ Aft^jffc&igSUsoft tissue) 
&^*&Jlfc(hard tissue), *h ft ftp & ffl & ® % & £ 
(fixation device) ^ (materials) • it >v A It .^a J$ f*j 
^lt**^JM-,^^fl¥«.«5&-&B^M,*A*t^.<fete**«. 
$ 6 it $ ^ (hea ling)Hfc&B$,:fr;&/sfrteffi4Ltt:^##t&£ 

*h & ^7 SL M , IS. # % it ^ — #r W it # *£ ^ ^ # 44 #L It ft 

4fe & 4£ ##e.^^ii^Bfe^§^fj-4.m#^4^ffia^^t>fi^ 
it# • 

@ MjL&fc^^ * Cteteffl 4L4b*^/fc (synthetic) £ & 
& fr3-&mm # , #J*o : polyglycolic acid (PGA) (fc 
M*£>g£), poly lactic acid (PLA) (fc#L«0, 
poly(glycol ic-co-lactic acid) (PLGA) 
ILSi)], polycaprolactone (PCL) (&£,f*jg|), 
polydioxanone — • *3&££.3Lit4fc«.»&'l!£&^ 
■f-#*4*t*#**t*^,fc|*i: m-J&&& (col lagen), b£ j$ 
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(gelatin), &fc(silk), & %L (chi tosan), ¥ & f (chi t in^ 

(alginate), i& W f i£ (hyaluronic acid), fr-fr^tfc ' 
6& B. (chondroi tin sulphate)#^ - _L i£ £ $7 »& »T . 

*n*3- U & £ (porous matrix) 2! M Ikfc^m Aft J*J , 

& 4t b& ^ ^ ft -if >x t , £ ?i & # fa sr m ft ffl i # 

$r -fe A ( i n-growth) £^te&#ft-Sp,:£-ft:i{#r&L$$ a <fe ffi m 

^ • _l i& & ffl t , n. a z ?i 

*l± & # * ?L >B ^ HI (pore morphol ogy ) >$ I«J _L & Z% Js, £ S- i£ it 
A ( interconnected), itb ^ Jfe ft fa J3& s^tfr i*j £p ° #^ . 

^iUlii^^^>raSII^Jfeft4l.#i»9«P4Lj&-felwJ!fe#i'J4f# 
4* f , ii ft j& >ft ft & f # a # ih ^ £ *L *t A # *h - # * , i£ & 

$7 ,&,!S (foreign body react ion) 4l ^ » 

^^^^fe^Fa^J.-^X^fsriA^^r^-ASft.-L^d)^ 
«. & it >*■ (solution casting) • (2)>& #J £# it A & ^ 
(solvent-casting particulate leaching) • (3)^^^it^ 
(gel casting) • (4)4&#» «L >6 * (gas saturation) • (5) 
*s (phase separation) • (6).*$, & #4 & & (bonded 

fiber) » ( 7)m ft %t & (part icl e sintering) » (8)^^#;& 
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#J # >& & ( foaming agent) ^ • 

Markus S. Widmer ^ A (" Manufacture of porous 
biodegradable polymer conduits by an extrusion process 
for guided tissue regeneration" , Biomater ial s, 19, 
P1945-1955, 1 998) A G. R. D. Evans # A ( "In vivo 
evaluation of poly( 1-lact ic acid) porous conduits for 
peripheral nerve regeneration" , Biomaterials, 20, 
pi 1 09-1 1 15, 1999)^^ PLGA JBl PLLA £ $j , i&mifr 

MC (Methylene chloride)^ #] t » # fa A ^ & (grinded)^ 
ft ' *t#^7 n &>hl& • #*'J m piston type 

ib m tf iH & t SE HI • *BItfH&*«&JE^*ti*te24*B*. 

J. H. de Groot # A (Biomater ial 18, P613-622, 1997) 
4& ffl 50/50 copoly(L-lact ide/ £ -caprolactone) £ $7 

1, 4-dioxane it c-hexane(90/10)^ #J t 
saccharose & H a a » « # ^ % & n -1 5°C & * • £ 

%.lj&m&m&1& ' # m * m saccharose .*# A * rfj > ^ # 
£ ?l «l± # 44 • 

Susan L. Ishaug-Riley # A (Biomater ial 19, 
P1405-1412, 1998)«.ffl 75:25 poly(DL-lact ic-co-glycol ic 
acid) (PLGA) £ 4*7 .j± ^ ^ , ^ ffl solvent-casting 
particulate- leaching 3-;*^#£?l<J±## • 

Robert C. Thomson # A (Biomater ial 20, P2007-2018, 
1999)^ffl 85: 1 5 Poly(DL-lact ic-co-glycol ic acid) (PLGA) 
£. fa °& f$ m solvent-casting salt-leaching 
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Anton Schindler & US 4, 702, 917 * #'J t 4$ tf — jf£ £ fy) ^ 
£ ?l«hfc. & SI (Porous Bioresorbable Polyesters)^ ^ 
;5r>& • Jfc # *'J 4l & #r 1*3 #> Jfr polycaprolactone 
polyoxypropylene ^£4fe^ifctti$^^#*4^;&o&ilfcllT J f 

itb HI lt##>f&ffl >&#J 3£#.;F>& (solvent extraction) 
m polyoxypropylene fa /£ — ;f£ £ #j ?l 

* si # -14 • 

Arthur Ashman US 4, 1 99, 864 t & tf — fa >v ^ £ 

# ^ ^ & ^ o , #^^^^^ 7 jc^,dj , -sriiits £ *n± 

$ as • 

An ton i os G. Mikos # US 5, 514, 378 -tM'J t ^ tf — 4f 
-Bt Jl- £ £ Fb1 (three dimensional structure)^ % 
f (polymer membranes)^ ij & ° it 4- #'J & #r 1*9 ^- 4fe ffi 
& fr^i&lfci&m t^/&fij^^>&$L • #4# Ji£li&.-3 L (salt 
particles)^ 7v ^ ^^^^tjf#^ *j 4l & #J ^ - 4£ * J*3 <> #^ 

* & & ^ #i t ' ^ it nr w ^^s^*t-^^>iirfj^pp-5r# m 



9 



(bioresorbable polymer)** — 4& ^ :§; S & <^ $7 (ol igomer) 

& ^ 4^ £ fi, 4l # 4& • £H 4& » d$f£/fc^^&-;ms>ifc 
(coagulant)^ » ^^^,^?L'l±##M&.^^#S^^^;^r^ 

^^^-iS^^^a^^^Lvlsi^^fKpore former) • ^ 4fc 

& S- it it ?l ^ ^ £ •? L -I± # " 

* «■ ^ H — 4* «. ^ ' J&Z-'ik ' it fl- It 

i± $ ^ -f- # tb #J » ffij it f 'J IS /9f # £ -?L # # ^ P£ *F- it & &) @ 

£ *L «l± # *t • 2r ♦ if & • W-iftsfc — jft«jL4L£.4&«.i|fc 

'hi ^ (bioresorbable polymer)** — ^^-^JtS^l^^ 
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(oligomer)^**— £ & & *4 ft » j£ — ^^7^.«lt'l±^^-f^ 

® Zmfo^mfc&to > Wto > ft &fr&$)0.l mm 2.5 mm *L$m * " 

*-***P^##.l.flij&#*&afclH • ft & • 

^ BJ #t (coagulant) t A %t ® ^ » a ^ /fc £ ?l '14 & ^ 

i ifc fl 4l* * * * » ft # * jfc & * 4* #1 I* *l ' A A 
-f- ' & A ffl ' « 4s- 4 # • 

tefl£4fc^>&'i±$>^tt^^-*-5r& 20, ooo a _t » 

^ 20,000 S. 1500,000 • #.^^*S&^$J#^-f#*r;^ 

200 J. 10000 ^Fal . 200 3. 5000 ^ TH - 

# ;M£ , i§ffl^^.#,«s.^c.j±A^^--5i-^ pcl 
(polycaprolactone ; & £ ft fig ) > PLA (polylactic acid; ^ 
asi) . PLLA [(Poly-L-lactide) ; & -iE. -fl fi£ ] » PGA 
(polyglycol ic acid ; Z* it) » PLGA # &^#7 

(poly-lact ic-co-glycol ic acid copolymer; & -£1 fifc-;& 
& & S££r ) • PCL-PLA & 

(polycaprolactone-polylactic acid copolymer; & ft fig - 
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£ 31 * to ) ' PCL-PEG * ^ #7 

(polycaprolactone-polyethy lene glycol copolymer ; & £L 
f*9Sg-&Z,~gf#&#/) • # & >& 4fe • 

■J± ♦ J.^T & * * ft 10000 4l PCLTL (polycaprolactone 
triol : $irtSI = ^) ' PCLDL (polycaprolactone diol : & 
£> |*J 61 ~ 6| ) ' PCL (polycaprolactone I & 1*3 fig ) » PLA 
(poly lactic acid) • PEG (polyethylene glycol ; %L Zj ~ S| ) • 
PPG (polypropylene glycol ; & f5 ~ S£ ) • PTMG 
(polytetramethy lene glycol ; T — 8| ) » -£^$7 ° 

«. 4* * * B £ »^ifcfll«*#£.4fo«.'lfcl±il&a* J f >fe ^ $ 
%%L&to tf] % M^ftl^ %, N, N-dimethylformamide (DMF ; N, N- 
— f & f mm ) '. N, N-dimethylacetamide (DMAcN, N-— f & 
fifcJBr ) • Tetrahydrof uran (THF ; C3 fi0£ o & ) ■ if- & • Chloroform 

) ' Dichloromethane(DCM ; iftf ft) » 1, 4-dioxane 
( 1 , 4-— * ft ) - # £• «, ^ 4fe • £ ifc * >fc * £ ^ »£. <f± ^ 
^-f m 4* ^ 4 # ^ ^ (weight fraction)rf^ 5-70% > 
1 0-50% • &to&&'\!k&fatfafr + %&&&tomfe^±^Mb>& 
?fc t #>&#I£P4fr 4 * 10-80% • 

4& 4* * # <W > Jiig.»E|>&^r£#. > - & ^ # 

»■ #J - * * # 4& #] 4l >& ^ - ® #k 
»m ' SI «. t £ 4 i ^ (weight fraction)^: 4f 

4; 5-90%" a si + m »r & a&j© (amide)m • m m » HA ' 

# & «. 4fe • a£S>fct#4fc$£ A *o fi£ & • 

N, N-dimethy 1 f ormamide (DMF) » N, N-dimethylacetamide 
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(DMAc) » Tetrahydrof uran (THF ; va fL0£°& ) » ft m (acetone^ 
*o f & ®sj (methyl ethyl ketone, MEK) # PI $g (ketone)^ #J , 
i£ f Sf (methanol ) - S| (ethanol ) - ft fi£ (propanol ) - Mr ft 
S|( isopropanol )#o t S|(butanol)# fi^^/'g.^J • 

^ iL Mi «}£. -J- # (good solvent) • 

<& >\± & & ^ -m- f& t ^ # 4i : & m it & & S %L t ^ ^ # 

#j(bad solvent)i£i&4*&# ffl £. & • ffij «. $ ^ -f- # i£ * >X 
^(precipitation)* *- ' *f *r ^ /fc A % £ 4* ^ >fc ( f oaming)*!. 

A ^ & # • it st A m n ft to m & • ^ - *t ^ <i# t • 4t m & 

& *f ft] fr#*#]tt£.**i«j*B]&4L#* i |- ' it Hf 7L RR S. 

(po rosity^&jL^i^j^} (non-uniform) • JL HL %JL $]r $L 5- 5$^ illi 

(non-interconnected)^ F*1 & 11 ffl (closed cell)3£H ° 

m ft ' jk^&W t ' J6.#**fc«.ffl 4a frm& • #c^4M£<yi 
9 - # «. • ^ i iflj t iRIi I ^ -f t T 'fe ^ Jt S 35. 

° ' El *t i£ ^ ^ 

?l «l± # • B *t > ^ # t ' ^ -f- * S «. ^ 4fc & v *L « 
^ /& #] (pore former) tfj £ & • 

34 A - ^ ^ # * ,&&;fr£#;^&<tt^^^^/&>&^t^^i - 
^ t$ & ^ fl> /& ^ £ ?L # # ^ *l RR 5. (porosi ty ) & fl m A 
'b (pore size) • 

Ok ft & ft to*- 4k ' it 4t It * ' «*P^sfc£<£l&*ft/fc*&4&* 
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^r^««^^^^rit®^^^^ ' # £ ^ # m 44 • 

it ffl ^ * # ^ It « 2r ^ & & # - £ #j BL * -J ' K #■ *p ^ 
fo&ft¥i% tik^®]*?^ ° & #J 'If >X & ' It 
*«.4f-«j&^4fe^A*Hfc(gel)4tfl&**«5^<fc (tack-free) 

i* * *k It # - £ *MS * It ^ - £ 3* a T It # - Is «■ It * $ • 

fti&dLZ-&.4h'!8LVLfe.fifr^' • M it t tb #'J & 46. ^ ^ * S & ^ 

5. i£ ii ?l >iq 4l £ ?l -14 # • *o jtb ' TH^I^^^ISJ^.^ °& '14 

j$ ^ 6d tt w » it $ «j & p] m m- $ *l «i4 # ^ 4l pi- m & & # @ 

ff[ 4. & #J £ ?L '14 # 34 * ^ - >f j& & t >f * • *b >f jfe >& & * * 

^**ife«L4L**|*#l4Ljl.|l« J f-fc^^« (acetone) > 
¥ & 83 (methyl ethyl ketone, MEK) % S4 $i (ketone)j^ - & 
f S$ (methanol ) - gf- (ethanol ) - ft f£ (propanol ) * ft g|L 
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(isopropanol ) - T (butanol ) • 

& £& • • # ^ $e B9 & a tk m . 

t m- # *j ft n a * • 

* ft #j i 

Jfr^ ^4 (Molecular weight)*} 8 % ^ PCL 
(Polycaprolactone)^^j«.i|t'H^^^## 15 >t, A 15 
-^4 1000 PEGCPolyethylene glycol )^^^ 70 & 

^ THF * « * m n , £ ft # « # ^ 3 ^ A & # PEG & * & 
tot*. PCL - 31 ;*L)IS a$t £ -ft (Coating)^ — ^ ^ 

(Mold)4t ® , Z-M-&m % 0. 5mm ° ^ * ® ft 3S. PCL >&#t 

25°C SI & + (ifclIli&li./fcA;ft!I|;fc*&B£' 
W *» 1 #f Tf: ) > a g| /£ ^ & /& £ ?L -J± PCL # # • ft 4L ifr *tf 
/& ^ £ ?l <l± PCL #!4lAi 50 wt% Acetone 4l yfr ifc >& t >6 

* * 2 >J> , 4b ft # tit ft M ^ * * & , It & ft # $>J -f - m ifc £ 
*L*t PCL • 

* *J )Klfc|^'|4 PCL # jN- ^ * # £ X it it ?L ffi & 

• ^ JR ft fr *L 'l± PCL # # 1 ftJt^-|t*.4L3BJt3«#*8 2 _L ' 

J» * « 2 mH&fr ' it a #J *» m *C ft 3 4£ PCL # # 1 09 

* # 2 Jl ' H 1 A ffl m • ft4LJMPdLJft**£.ft,*»:fc IB 
ffl m • *£#*t^ft,#^*;|fc^**i£jft#i££?L«fsfc PCL # 

# 1° * itb# * ^ it fj&jsfc (water penetration test )t£ $t Hi 
4l PCL-f-J«J|-|tJ|.^SLS.ifcii?L)RJ*#4L#*|- • 

fsU£#lA, #1B, #1C, #1D jfttefli SEM t$, * ft ^iS** 
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£ 1 



life 








SEM^ 


1A 


40 wt% Acetone 


4 


£5- it it 


# 2A m 


IB 


40 wt% Ethanol 


4 


£.5. it it 


% 2B S3 


1C 


60 wt% Ethanol 


4 


£5- it it 


$ 2C ® 


ID 


20 wt% DMF 


4 


£5. it it 


£ 2D @ 



1f ^.^J 2 

^ ^ ^ # tfj 8 X ^ PCL $ ^ # # 1 5 & , A 1 5 & 3* ^ # 
1000 PPGCPolypropylene glycol)^^^ 70 & 

THF#*»#|rt,j^£**#«#Mi3*&j& PCL **.I4LJ» 
fo£ttte-¥tiLifomA4Lft,%:4**L%.aLmMt, 0. 5mm - 
& 4 jt PCL fe|ii|.f a 25°C ^^©^tC^m^fe 

^.^^SI^^b^FbI^^ 2 #r ) ' Ja*£®/fc^*#j&£?l'fc|: PCL 
## • <H4LJ» ^ £ ?L<I± PCL #*f 50 wt% Acetone 

^ >f * «. t * & >* % 2 * b* , *4fc#4fc«**4L * * * , *fc « 
& # f»J £ ?l -14 PCL # # • * iH U A ^ ^ m H*. $ ?l '\± PCL # 

« & 4* # **■ • 



^2 



% 








2A 


40 wt% Acetone 


3 


£5. it it 


2B 


40 wt% Ethanol 


3 


£.5. it it 


2C 


60 wt% Ethanol 


3 


&Xitit 


2D 


20 wt% DMF 


3 
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it 3 

**^t« 8«4LPCL*^^-*tJ|4 1 5 jt . A 1 5 & ^ * # * 
1000 PTMGCPolytetramethylene glycol )ito 70 . 

^»**ar^^---f-*li|fe«**i6,*fe^4LJf^t«* 0. 5mm • & . 
* J» * « ft 3t PCL**^-sp-*iHfc«**^ 25°C ^ S «. t (a* 
®^lila^,A^S]^^8fp a ^^3m7F)' & £ 3L 

•\± PCL # • tit *l M W & *l £ ?L 4± PCL # JL 7v ^ 50 wt% 
Acetone ^ yf j*. % + « >fe * 2 * b£ , £ ^ ?X >f 

* , It ft 4* £J £ ?l '14 PCL # jN- • « * # it t* 3& , IS M £ ^ PCL 

^ m & - « ^ ffi & a*, it ?im & m u m- • 



* 3 







Ob**) 




3A 


40 wt% Acetone 


2 




3B 


40 wt% Ethanol 


2 


£5-i£ii. 


3C 


60 wt% Ethanol 


2 




3D 


20 wt% DMF 


2 


3C.5-it.ii. 



* ^ 8 PCL 15 jL, A 15 300 

PCLTLCPolycaprolactone trioD^o^^ 70 Jt 4^ THF 
*T # * #1 , ^ % Hk # *f # 3 ^ /£ PCL » «. - * ^ jjf «. £ 4* 
^-^fcHfc^JI-*®, 0. 5mm ° # ^ j» ^ ® ft H 

PCL & £ ^ 25°C ^t@^t(t@^.ta^itl 

/& ^ m & $l 4 #t ) ' urn.® fa £ iLtiL PCL # # - «t ^_ ^ 

*l*£ PCL #iftlA^ 50 wt% Acetone 4l * ifc >& + >^ >fc >f 
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& 2 * , & & # ^ # $ ft ^ 7 jc >f & , $t m & # n £ ?i pci^ 

w • «. * # & t^^t , >Bg ts & aj ^ pcl ^ m & - a ^ -at & 5: it it ?i a** 



£4 











4A 


40 wt% Acetone 


4 


£.5- it it 


4B 


40 wt% Ethanol 


4 


£5-itit 


4C 


60 wt% Ethanol 


4 


£- it it 


4D 


20 wt% DMF 


4 


5t5-itit 



1f;5fc#] 5 

*fr^*fl8*4LPCL*^*##tl5)t,iL15*.fr-f-* 1000 
PEGCPolyethylene glycol)^7v^ 70 & ^ DMF # ^ 
* #] f*3 , ^ £ m # it#i^1f PCL «. • « ^ ^ # ^ - 

0. 5mm - j» * © ft j£ PCL 
fe4-^fatoLmgr%.^ 20°C 4L^S^'t(»®«.fe*A»E*^u^ 
ft *» 4k 5 m ) ' j&l&W & £ fife. PCL # # • m 4l * ^ /& ^ 

£ ?l -l± PCL # ^ £ 7v ^ 50 wt% Acetone ^ >f afe «. t « >fe >f Sfe 2 
'J^ . * & # ffl >* 4l * ft & , It & & 4f- $j £ a <J± PCL # *4 • 

m * t it , m u a pcl ^ m - m a m. it it *l m & 

fsU£#5A, #5B, #5C, #5D Mteffl SEM^,^, 



^5 
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5A 


40 wt% Acetone 


3 




% 3A m 


5B 


40 wt% Ethanol 


3 






5C 


60 wt% Ethanol 


3 




#3C® 


5D 


20 wt% DMF 


3 




#3D® 



^r^fe^j 6 

% ^ ^ ± ft 8 X 4l PCL A ^ # 44 1 5 & , A 1 5 & ^ ^ * 1000 
PPGCPolypropylene glycoD^o^;^ 70 & ^ DMF 
#J ft , *$* £ >& 4& # ^ # ^ 3 ^ PCL • HI 4L jft £ ^ ^ 
j P-*L«fe«**.a&,«fe^4LJf.Att* 0.5mm- ft jfc PCL 

20°C 4l ^ III * ( SI & *a j& A £| gl & 
W *» £ 6 m 7F ) • PCL # #f • *t W j£ 4L 

£ ?l '14 PCL # # S. ^ ^ 50 wt% Acetone 4l * >k >#L t ^ >fc >* ?Jfe. 2 
'J> , ft4&##.ffl>**^**$fe,*fc;|* ^ 45- $<J £ a -fcfc PCL # # • 



^6 







ON*) 




6A 


40 wt% Acetone 


2 




6B 


40 wt% Ethanol 


2 




6C 


60 wt% Ethanol 


2 




6D 


20 wt% DMF 


2 





^*fe#J 7 



19 



PTMGCPolytetramethylene glycol >v 70 & ^ • 
DMF M *fc & ffl ft , i& Hk # # ^ 3 ^ & PCL • iH j» $8. * 

0.4mm° 

M pcl ^aat^^teifc^jL 20°c a ;iitt(a@^M^it. 

ID & fl£ b£ fal *o * 7 #t ) ' a g] /fc f# ^ /fc £ ?l «l£ PCL # ° ^ 
H te. PCL 50 wtX Acetone ^ >* jfe t ^ >6 

>t * 2 * v$ , & & # m & ^ * & , & m ik ft m $ ?i pcl 

# # • -f - A Hfc £ ?l '14 PCL # IS. * # it , «& & ib PCL ^ £ 

h - a * ^ £ it it ?i m & m # m- • 



£7 



% 








7A 


40 wt% Acetone 


4 


5C~5ilLiii 


7B 


40 wt% Ethanol 


4 


^.Sitit 


7C 


60 wt5U Ethanol 


4 




7D 


20 wt% DMF 


4 





f ^fe^J 8 

8«4lPCL*^^-#j|4 15 & , A 15 & ^ ft 300 
PCLTLCPolycaprolactone triol)^^^ 70 & DMF 
*4**#J«,^£a ^ # # J* 3 & PCL >^ • tt 4l 4* * «. £ # 
^-■f-*lHfe«*4t»,3fe^4L^&«* 0. 2mm o » * * * ft 3t 
PCL 4^ 20°C ® %L* (m®}$L&L&£Lm.® 

& m w -ka * 8^ttf)> urn.® & £ fife pcl # # • m ^ 

fy&Z-Z ?L'I± PCL #44 4>^ 50 wtX Acetone >ttt 

* 2 * , >* # f'J £ *L *t PCL # 



20 



W° ¥m*k £ ?L«f± PCL J£* 3T i£t£S&*g tS d}_4L PCL ^ 

£8 











8A 


40 wt% Acetone 


i 




8B 


40 wt% Ethanol 


i 




8C 


60 wtX Ethanol 


i 




8D 


20 wt% DMF 


i 





t: fofr] 9 

* -f * 8M^-PCL^4fe«L«lfcttft^^-#j|4 1 5 jt , A 15 
1250 ^St^^i PCLDLCPolycaprolactone diol);fa^ 
^ 70 & ^ DMF * ft m PCL - 

«^W»*«fe'«J^-- i P-*lHfe«**.fl6,!fe^4L^>9L#eii^ 0. 4mm - 
& 4M$ * © ft 3£ PCL «.«.4L- i p-4RHfc«* 20°C HI + 
S & /fc A k S /fc ^ fijj *i £ 9 m ^ ) • a 3£ SI /£ ^ m & £ 11 '14 
PCL # # • 41 ^ * ^ A ^ £ ?l PCL # f4 I A ^ 50 wt% Acetong 

4L***t«5&** 2 >j> , jLVLMtm m-frz- * * ft , ft * & 

#f'J £ ?l'J4 PCL #*t-«**iit*Jifr, * 4^ PCL -* 



£9 





mmmm. 


<&IIWJ 




9A 


40 wt% Acetone 


4 




9B 


40 wt% Ethanol 


4 




9C 


60 wt% Ethanol 


4 





21 



9D 


20 wt% DMF 


4 





10 

Jf*.^^*#) 8g4LPCL&^^#34 15 jt^^f; 1250 

PCLDL(Polycaprolactone diol)^^^ 70 >t THF ' 

:*£affr#«#i$3*&j& pcl . m ^ ft & %l & 

^-■f-*ifl*£tJI-4fcft,Sfc^4Lj£&*)* 0. 5mm ° & £ ft & ft £ jfc 
PCL ^^^L^F-fe^^* Ia 20°C ID >&t(**III>&*a/fc,jliS*S 
& ^ Pal in 4t 1 0 m 5F ) » a SI /fc 1& & & £ ?l PCL # m- • HI ^ 
ft # & £ *L <& PCL # # £ ^ ^ 50 wtX Acetone ^ * jfe «. t « • 
>t gfe 4 * Bf , *&#«.ffl>**^*7|-j&,jfcift ft. # fij £ <l± PCL 
# *t . & y ij. JSft- , t% U ifc ^ PCL j& & - ft A % £ 5. & i& ?L 



*10 











10A 


40 wt% Acetone 


24 




10B 


40 wi% Ethanol 


24 




10C 


20 wt% DMF 


24 





ii 

^^^■*«8«4LPCLA^-?-#*tl5jSL,JL15jiL^-f«1250 
4lS^^-^7 PEGCPolyethylene glycol 70 jt ^ THF % ^ 

■F*Lifc***ft,£#*L#&*j* 0. 4mm • & £ ft © £ jfc PCL 
**--f-*iifc**i/s. 20°C SJ^ + C^IS^ia/fcil^lII/fcflM^ 
Bl*»* 11/^tf)> J»«IIlj&#^j&£*LttPCL#ift-lll*Lftf&j& 
4i £ ?L '14 PCL # 44 S. ^ & 50 wt% Acetone ^ >f * «. t « >fe >f *fc 4 



22 



* , ft 48. # ffl >* # ^ * * , *fc * 48. 4* £J £ *L '14 PCL # *^ 
^ * # J& , IS 41 A ^ PCL ^p- J& & - & A «fc £. 5- it it ?L a*) & - 



£11 











11A 


40 wt% Ethanol 


2A 





it*fc#j 12 

^ -7- * *) 8^4^PCL^^«.«^«l4^^-^#*4 1 5 & , 7 & 
-7-4 300 PCLTLCPolycaprolactone triol)>5L 8 fL 

300 ^ PEG(Polyethylene glycol)^^^ 55 & ^ DMF # ^ 
*.*Mrt*#M>3*#J& PCL «. • «4Li»}».«.«fe^^-- i P-*LHfe«* 

HI-fA 20°C ^.«a*t(*®«.3te.J&A»®J&^BtRiJ*»* 12m 

7F ) ' a ^ & £ ?l -f4 pcl tfm°m3Lmi&j&z-0> : fi *t pcl # *t 4 ^ 

^50 wt% Acetone ^ >f *, t « >& ># & 4 * b£ , ft ft. # ^ ffl & 
^4L*.**,^fc«ft.^f>J £*L*k PCL## • «:*.?Sl«J«t,^«a4l 



4tl2 











12A 


40 wt% Acetone 


3 


3c.-5.it.iii 


12B 


40 wt# Ethanol 


3 


&5i£i& 


12C 


20 wt% DMF 


3 


£5i£it 



f «fe^J 13 



23 



8 & 4l PCL it* 15 it, l^t 

300 ^St^li PCLTL(Polycaprolactone triol), 
35 it ^ DMF A 35 & THF # 4ft #J f*3 4$ # 3 ;& PCL * >fc • . 
m^!to&m.&<*lfc~¥&!fom&4kft,£i*3L8-J3Lto& 0.4mm- & 

® a jl pcl **4L-f-*i*t** fi^ 20°c ® * t a. 

tM^^t@^^B|f a 1in|; 1 3 m ) ' J* /fc £ ?L PCL # o 

mz-mty&z-pll®. PCL # # S: >w 50 wt% Acetone *l >f * >& t 
* >fc >* * 4 >]> b£ , ft # ft fll ^ 4l , It ^ ft # $.] £ ?L -14 

PCL # *4 • «. * t it t*3fr , x£ « 3B. A 4^ PCL ^ j& & - « * tit 5c. 31 
i& ?L >l=) # 4* 4L # # « 



4U3 







OJ>b£) 




13A 


40 wt% Acetone 


4 




13B 


40 wt% Ethanol 


4 




13C 


20 wt% DMF 


4 





14 

^^^:f^83S4LPCL£4fc^ifc'J±^^^#*l4l5&, 15 & 
^ ^ * 300 4L&#<^4& PCLTLCPolycaprolactone triol), s^lfr 
55 DMF A 15 Ethanol #4ft*#lrt4!fc#i$£)*&j& PCL 

* • Ift^-^F^J&^^^-^fe^^^-^.©,^:^^;?.^^^ 4mm - 
&%m& ® f I PCL »*4L-f-*LUfe 4** 20°C El * t 

hi $l & & a *i m ^ rai ^ it ffiiF)> & & nfe pcl # *4 - 

£ ?L<I± PCL 50 wtX Acetone ^ * & «. t 

« >6 >f * 4 * b$, & ft # ft ft $ ^ * >f & , |t # ft # £] £ *L «l± 



24 



PCL##*«4&*£ifct**fc,J£t&fiai4L PCL ^ m - 4ft * ft £ 

if ?t # # ° 



4U4 





aiSafcfftl* 


OJ>b£) 




14A 


40 wtJfi Acetone 


4 


3L5i&l. 


14B 


40 wt% Ethanol 


4 


£.5J£it 


14C 


20 wt% DMF 


4 


&5i£i& 



t*« 15 

Jfr^-f- * #J 8 & 4l PCL 15 A 10 & fr + # 300 

PCLTL (Polycaprolactone triol)^o7v^ 75 & 4^ THF % 
m m «*#Ml^^j*PCL*«.,ifeSfcl5A«^^-^4#f)8M4L PCL 

15 & , A 20 300 PCLTL ^o^v^ 65 

THF M f*J 4t#^J n & /& PCL <ftflfe 15B ° H^ft« 8 

PCL## 15 A 30 300 PCLTL *ja^ 

45 & THF M #J « * # 3 ^ & PCL «. , *ft fit 1 5C • m &q 
PCL'&fe£ttte~^tefrm&4kfi,£tt^j$.j$t$j£, 3mm • & £ JflP 
£ ® € £ PCL^^.^^fe^M*£^ 20°C 4L^@>&t 
& A m. m & fflfr & 15^*) • a ^ /& £ ?L PCL # # - jg| 4L 
^ /£ ^ £ ?l *± PCL # 44 j£ ^ ^ 50 wtX Acetone ^ ># * t « >6 
gfe 4 * b£ , ft & # ffl M ^ * >* >k, $tm '& # fj £ ?l «[4 PCL 

• ±il^t 15A, 15B, 15C £ ?l'hfe. PCL #34, £ i£l£4fr, 
18 *l A 4l PCL ^ J» & - 4ft * ft £ 51 it it *L « i* 4* 4^ # 44 • 

*ft*fe#15B, #15C*£#.Jfl SEM ft £***&***fc*4 *t ifc ^ 

PCL -f- ft ^ - 4ft A ffi 3L 5. it it ?l ^ & «| # 44 o 
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£15 







Ohm 




SEM 


15A 


40 wt% Acetone 


12 






15B 


40 wt% Acetone 


12 




^4A® 


15C 


40 wt% Acetone 


12 




$4B@ 



ir^,^j i6 

^ * 8 & 41 PCL ft ft 15 & , A 30 300 ^ |# 

£^#7 PCLTL (Polycaprolactone triol)^>v^ 45 DMF M 

PCL - PCL >&#L ^fe^^ 

***,«fe^4L*A«* 2mm • & m * © a H. PCL ^ «. 4L -sp- *l Hfe 

« * * >^ 2o°c ^-*H«.t(»a«.fej&A«®j!fe^B^w*»*:-i6m 

?F ) ' a ^ jfc 46 ft 1 6 A, 1 6B, 1 6C ^ £ ?L «l£ PCL # ft • * ^ j& 
PCL # ft JL 7v ^ 50 wt% Acetone 4l >f jfe #t t * *& >f 2fe 4 
* 8* , ft # ffl >* 4l #. ft- j& , $t & & # fj £ ?l -l± PCL # *t ° 
-hi£*6 ft 16A, 16B, 16C £ *Lt£ PCL # ft, f it f*J* f t8 ^ 

4^PCL^m^-^*#^.5:i$.ii.?L^^^4L#ft« 



4U6 











16A 


40 wt% Acetone 


6 




16B 


40 wt% Ethanol 


6 




16C 


20 wt% DMF 


6 





tfoW 17 
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8 n 4l PCL 15 A 30 * 300 

PCLTL (Polycaprolactone tr iol ^ 45 & ^ THF ^ * 
***irt*#Mr9*&ifc PCL * «. • m PCL %L £ ft tfr - * fa 3*. *. 

2min« Jl^Sf I PCL >^>£ * *L #T 
^ * *. ^ 20°C ^^S^.tC^IlI^.fe^.^aiiJ^^B^fal^^: 17 m- 
) ' J* # j& *fe Sfc 1 7A, 1 7B, 1 7C £ ?L 44 PCL##-«I^j»^j&^^ 
*L*fe PCL #44 i a. ^ 50 wt% Acetone 4Lyfr>jt«. t « >fe >f * 4 * Bf , 
*A*«.m*^4L*** f |fc# 4ft. 4* *] £ ?l *fc PCL H m • -L i£ * it 
17A, J7B, 17C > *L*t PCL #*4, * tft & ^ PCL # 

m %> - it * it £. i it it ?i m & ^ # w- • 



4U7 











17A 


40 wt% Acetone i 


6 




17B 


40 wt% Ethanol 


6 




17C 


20 wt% DMF 


6 


3.5i£i& 



ir*« is 

£^^4 300 PCLTLCPolycaprolactone triol), 

a. ^ 55 ^ ^ DMF # a «■ #J ft *fe # PCLt># #t . * 

iff »■ «. ^ # ^ - -f- fjfc & * © , £ ^ ^ # .4 #j & 2mm • & % m 
* ® € H. PCL S&i&^-sp-teUfc&AS^ 20°C «l III >& t (3£ ® >fc 
fe/XA^Ei^^a^Rg*,^ U m 7F ) ' a^ii^L'li PCL # # • 
Ml 4l m K&Z-ZlL \k PCL #^4f 50 wt% Acetone ^ >f & 

«. t « >& * Sfe 4^nf,.*^4ft)i $ *l *'.>fr & , *fc & & # *] 
£ ?1<I4 PCL • J&#.3p&**J!fr,J**8|Hib:*L PCL ^ & - & 
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£ ^ i& it ?L ^ ^- *t • 



4U8 











18A 


40 wt% Acetone 


8 




18B 


40 wtX Ethanol 


8 




18C 


20 wt% DMF 


8 





#.75/25 PCL-PLA ^ ^ ^ (Polycaprolactone-Poly lactic 
acid copolymer) ^ £ ^ «. *L '14 * ^ ^ 30 & , A 15 
4 300 %n PCLTL(Polycapro lactone triol), fa s^lfr 55 

Jt ^ THF * m * #1 « * # 3 # & PCL-PLA Jf^'i^f PCL-PLA 
- ® , & m % 0. 4rom¥° & g m & 

©411. PCL-PLA 20t:4LftBa*t (*®«. 

fe^AR@il^"ff-1*'* 1 9 m ^ ) » (X & £ ?l *k PCL-PLA # ^ • 
Hk M % A £ H PCL # # £ >^ ^ 50 wt% Acetone ^ >f gfe * ^ 

4 *t*fc#*I £?L<I± 

PCL-PLA • i&f^, dJ 4l PCL-PLA & -* * 

flt SL S- it il. ? L ffi J* 4l # • 



4U9 







Ohm 




19A 


40 wtX Acetone 


12 


££i£it 


19B- 


40 .wt% Ethanol 


12 




19C 


20 wtX DMF 


12 
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fr$fc#j 20 

Jfr ^ -i (Molecular weight) %h 100 % ^ PLA ^ »&<|4' 

PCLTLCPolycaprolactone triol), ^ ^ 85 & ^ — H f # ^ *~ 

#1 ft # ^ 3 ^ /& PLA & #t ° « 4L * PLA >fc ^ -ft*** -- ^ 

* * © , £ ^ ^ # & & 3mm o # ^ m- & ® ft & PLA *L jfc « * 
^ 25± 2°C T S II t # f 5 ^ # • tt.&&4L»#J#«- . *& 4l # j|f 
£ «> 3t £ PLA ^^^^p-fe^M * Ia 20°C 4L*fcg)>&t(*£III>fcfcL 
^A^EJ^^b^Pb^^ 20 m ) • a ^ /fc £ ?l '14 PLA # . % 
&m £ PLA 50 wt% Acetone 4l >f t * >fc 

* * 4 >h 8f , ffl >* * *L #. * Sfc , *fc *fc & # *J £ ?L +4 PLA 

* • IS. * t it «C J«Bf , m & ifc 4L PLA & - ft * it £ 5. it it ?L 



*20 











20A 


40 wt% Acetone 


12 




20B 


40 wtX Ethanol 


12 




20C 


20 wt36 DMF 


12 





f^^J 21 

*. PLGA «|4£^-?-#ij4 1 5 & , A 1 5 & ^ # 300 ^ 

PCLTLCPolycaprolactone triol), 70 & ^ THF 

% tk&m & w & plga «. • m^m plga «. & ^ ^ - 

^#i/|*4*J|.;&flj,£tfJ4L££*)£ 2mm • tl^f^Sf I PLGA 
*4L J P-4&Hfc#Ai^ 20°C @>&t(»og«.jSi.j&A»Sj&^a$ 
Pal £ 21 #t 7F ) ' a ^ /£ # *L '14 PLGA # # • 41 ^ jfr ^ /£ ^ £>l -14 



29 



PLGA # m 3. ^ & 50 wt% Acetone X. Sfc «. t « >6 >f 4 >h b£ 
# «. ffl >* *■ #. >f , It ^ & # f'J > *L <I4 PLGA # # • * % i£ 
4t t»3SL 4 4l PLGA ^J&&-«*^£5.iti4^^#^4L# 



£21 









£?U4&# 


21A 


40 wt% Acetone 


12 




21B 


40 wt% Ethanol 


12 




21C 


20 wt% DMF 


12 





'frmw 22 

+ # (Molecular weight) ft 8 # 4l PCL 
(Polycaprolactone) a -f 4 ft 50 ^ ^ PLA (Poly lactide) 
rfa « 4. #7 «. 44 $ -7- # ' W PCL & PLA a ^ jsj tb #'J 4a 3. & 
& ^#^#7 (Polymer Blend)& • ft » (PCL H 

PLA & ^ tb * 22 m ) ' T & # *a 7v 4& # S ^ ^ ^ 
PEG(Polyethylene glycol) • # * ft & 300 • * # & j& J$ ^ 
/*& ^ (bl end solution) 0 

(Coating)^ - ^teHfclg * (Mold)* © , £ 

# 4^ M- & ft & 2mm » & # i» * fl& ft j£ PCL M PLA ^ 4l ^ ifc 

* ^ 25± 2°C T £ a t # * It « ' 4£ * ® ^ M # # - # ASTM 
C697-87(1997) « ^ *m >5r * ifc*r & *fc 44 i*4fc (Tack Free time 
test) > it a- jfc (blend solution)^*. * 4l & ffc 44 b£ frl 
(Tack free time )#]!£ • »J # ^ *o * 23 #t tf • 
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4t 22 



PCL , PLA / / 
15 / 15 / 


70 


Blend tb#J^^\ 


PCL 


PLA 


PEG300 


D i ch 1 or ome thane 


70 / 30 


10. 5% 


4. 5% 


15% 


70% 



* 23 



PCL , PLA / / *#! 
15 / 15 / 70 


^-^l!i^#^(25°C) 


( + ) 

^S^^li'li (-) 


0.5 


+ 


1 


+ 


2 


+ 


3 


+ 


4 




5 




6 




7 




8 




9 




10 





31 



Itfofrl 23 

3*. ^-f- 4 (Molecular weight)^ 8 & 4i PCL 
(Polycapro lactone) WA^-f f 50 & 4i PLA (Poly lactide) 

* « 4. «. 4fc 4± # ft • ft PCL m PLA j-x >F jsj tb *j *a 5. ^ * 
/& * # ^ & • • (PCL |& PLA % ^ fcb fr] *» 4t - 
24 #r7FO »^T*#^»^'fe^-?-ftS*^^ PEG(Polyethylene 
glycol) • fr*-t&jMb 300 • 3 « ^ * >& - 

3mm » ft* © ft Jt PCL & PLA y& 4i & jfc ^ * ^ 25± 2 
°C T • a^igEMbte#(*ftgl 4b 25^ttf)^^S^ 
J. a El • &T&#£^ 20°C4i 40 wt% Acetone & ® 

& t • a* is b$ Fai ^ 4 8f . a ^ ® ^ & £ ?l -i± # • 

ft 4^ ?l<i±##i^^ 50 wt% Acetone 41** 

* t ^ * jfe 4 * af . # m m 41 * ># & #t & %. # $•] ^ m ^ 

£ a -J± PCL/PLA (Polymer Blend)## • • 
**«*L ib 4i PCL/PLA (Polymer Blend)-^^^-^*^^ 
5. it it ?L >H & 4ft 4i # - 

t£ #. #23A & M i& * ft 0 4b m. Ph #) & ' &&%t® > 
*» as >* # 5A « * • i**fc#23B, #23C, #23D, #23E & i& * ft B 
4b ' « ffl SEM ft S • 4* H 5B m Bl % 5C ffl m • * * t8 

* *fe *| #. A 4i PCL/PLA «#"-f-**-**#jtS.sftii?L3flJ* 4ft 
41 - 
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4t 24 





PCL , PLA / %%L*fo / 






15 


/ 15 / 


70 


Air 


PCL 








Blend tb#>]^\ 


PLA 


PEG300 


D i chl or ome thane 


70 / 30 


10. 5% 


4. 5% 


15% 


70% 



* 25 



PCL , PLA / S^#7 / 
15 / 15 / 70 


^^^^^ Jxi Jf^. 

B^fflGnin) 


SEM 4a £ 




0 


£ 5A H 


23A 


2 




23B 


5 


^ 5B m 


23C 


10 




23D 


15 0&#J-£^#|$r) 




23E 



^^fe#J 24 

ir # (Molecular weight) 8 PCL 



(Polycaprolactone)a A ^ * *> * 50 * 4l PLA (Poly lactide: 
* * i 4fe «. tt $ (bioresorbable polymers) . ^ PCL 
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PLA a * m tb^J^i 5. >&^./£ (Polymer Blend)^ • >&j^^ 

^1*3 • (PCL & PLA tt frJ*P £ 26 m ft ) • & T 
>M&^^- * £ %L&&1 PEGCPolyethylene glycol) » £-^;f 

300 ♦ *t # & & & n «. ^ • 

3mm • & tiilL PCL A PLA i&%L m Ate 30± 2 

°C £ A. + # £ *«j 5 4ft • ft 4t A ^ ^ #J # # J. ^ a • # T * # 
£ 20°C ^ 40 wt% Acetone %k ® ^ + • ^ ID ^ Pal & 4*8$- . 
a & ID ^ # £ ?l «|4 # # ° 

ttJll^l^^Hi#lflAi 50 wt% Acetone 4l fft * 

«. t >^ >t at 4 >j> a$ . # ft ffl >% & z_ * >t & it « # fj -f - « afe 

PCL/PLA (Polymer Blend)**** ° ' 
t&t&M H PCL/PLA (Polymer Blend)^^^ -%kA®i 3. 

s. it it ?i ^ & m u & ° 

**!fc#24A, #24D, #24E Mft ffl SEM ft, *» » 6A ffl » $ 6B 

msA&t 6CBmjF,ft*«ft«a4^ir«fe^*Ltb4L pcl/pla % ^ 
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£ 26 



PCL , PLA / / *#| 
15 / 15 / 70 


•+? A. 


PCL 


PLA 


PEG300 


v 1 cn 1 orome tna 
ne 


SEM H K 




90 / 10 


13. 5% 


1.5% 


15% 


70% 


% 6A m 


24A 


80 / 20 


12% 


3% 


15% 


70% 




24B 


70 / 30 


10.5% 


4. 5% 


15% 


70% 




24C 


60 / 40 


9% 


6% 


15% 


70% 


% 6B SI 


24D 


50 / 50 


7. 5% 


4. 5% 


15% 


70% 


% 6c m 


24E 



t iH 25 



-f- * (Molecular weight).^ 8 PCL 
(Polycapro lactone) a 15 M-^ 

PLGA(poly-lact ic-co-gl ycol ic acid) rfj M !k %o <%L >\k -l± f$ -f - # 
*4 ' ^ PCL ^ PLGA a ^ is] tb *a 5. «, ^ /& 3£ # ^ • * ^ Ifc 
If^i^ ' (PCL & PLGA % ^ tb frj *» * 27 m ) • T & # 

PEG(Polyethylene glycol) ft ^ ± m & 

300 . *g # & m & n St ^ * 0 

a » «. «t # ^ - -f - & a*. & * * ® , & # 4l & & m % 

3mm • & « * ® ft i PCL & PLGA jS-^^L-f-fe^^*^ 1 5± 2 
°C £ a t # t # 5 4Mt • «. * ® * #J # # J- ^ m • & T * # 
£ ^ 20°C ^ 40 wt% Acetone SI #1 t • tlBtR-U 4 >V ^ • 

# jn- • 

& & W ^ /& ^- f ?L 44 # # £ ^ ^ 50 wt% Acetone ^ >f gt 
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%L t & # i*. 4 • # it m M ft * vk & $t ^ & # $•] ^ m itiL 

£ *14± PCL/PLGA >g.^(Polymer Blend)**** • M*#i£t£J& ' 
f JH ib 4l PCL/PLGA (Polymer Blend)^^^ - It A 4k £. 
5. i£ i£ ?L A*] & # • 

f*#.#25A SEM • *» £ 7 ffi rttJF, 

« ii dj ^ pcl/plga % ^ ip. & $ - & #l & 3. s. it it ?i » ** m 

# # • 

4t 27 



PCL , PLGA / / »m 
15 / 15 / 70 




PCL 


PLGA 


PEG300 




SEM 4a # 




70 / 30 


10.5% 


4. 5% 


15% 


70% 


» 7 n 


25A 


50 / 50 


7. 5% 


4. 5% 


15% 


70% 




25B 



s£ * # w e ^ & & it t& in m % *» _t • & & jt # ^ a rl 
Jt *. «• «vi ' ^-fsnfeSifc3R«.#4f- ' & * m m % m *~ # # ft 

t * * *J ft n m * Jt * & * • 
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HA * «f & tej £ - 

$ 2A S- 2D H M * # a/3 *fc W lmftZ-ZH i± PCL # ft tf) 
SEM *l >! • * t 9 2A 5.2C 1Q & 2000X » Jjl 2D ffi] ^ 4£ # 4, 

1500X • 

% 3a 5. 3D m m ^ # w it m> m 5 m # ^ £ ?i «i± pcl # # # 

SEM 4a # •* + £3A«:*Lte** 5000X' £ 3B ffl 4l4S-# ^, 1500X » 
$ 3C SI # & 2000X > % 3D ffl ^ ^ 1500X - 

# 4A 4B ffl m ^ # B £ * #J 1 5^ ft 4L £ *L <l± PCL # # 
6\7 SEM 4s # • # 4A m ^fe'Q 350X > % 4B ffl 4l # & 500X • 

^5A JL5C B II 7F ^- # a ^ ^ 23m # 4L £ ?H± PCL/PLA 
«, SEM K ' ^ 5A BT& ^ & ^ & S 4t & & ^ ft & ^ 

S «. t a HI #J ffl # » # 5B ffl 4,800X ■ ^5Cffl^4£ 

# & 1200X - 

3? 6A 5. 6C Wi«7F4^#^5f«fe fcl 24m # 4l £ ?L '14 PCL/PLA 
>&&Hft tfj SEM 4a % • $ 6A ffl 4Lte ^ £ 1500X » % 6B ffl 
^, 3000X> ^ 6C ffl % 950X • 

$ 7 SI m * # W * «fe fc| 25m ft £ ?l 'l± PCL/PLGA & ^ # 

SEM *a )i ' * 7® £ 1500X ° 
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1. ~#f^#£ii£ia?l^^£a,'l±##4L^^#^.& 

& T i& ^ JS* : 

Jif - ft & - & i-x _t ^£ #7 ilj ^-^ (bioresorbable 

polymer)!^ — 46, # -?- 4 & # 4fc (ol igomer )>& — # ^ ^ #] 
i*3 ' ^ /& - £ «. 1± A * : 4£ t£ £ $7 «. »& -14 A ^ 

*. a& 4l # sg. ; aAJff«S^^*j|l-ift@*( coagu 1 an t ) 

4l £ *l «l± # # >T ^ » * t «. tt ^ 4fe t± A ^ ^ «. ^ «. ^ 

3. t tf # M fg, m % 1 Jft m it ^ m -ft * * £ 51 it i£ ?L ^ 
# *t # # #j 3r • * t 4£ i£ ^ & *± A 3* -f- «. &>&>m& 

& m & % #/ & %r m tL & m n -» %l #j ^ - s n t • 

*.£*L4±##|-tt2r* • * t i£ It & S$ #, t£ ffi /£ ^ 4fe ^ j& * 
^(gel)*.® ^,^«5^ft (tack-free)4L*. * - 

6. 4* t tf # #■] fg, S| # 1 #f i& ^ j|[ ^ # £ X it it ?l m 

20, 000 5. 1, 500, 000 ^ ffl » 

7. *»f«-*#'Jjf£ffl«l^mifc^*L«*^rit5.ii.ii^L« 
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ll&tt&Xjlj & • * + «£.4fc«.«&*4i$^-?-& PCL 
(polycaprolactone ; & cL ft Si ) • PLA (polylactic acid ; ^ 
IU) • PLLA [(Poly-L-lactide) ; &-£*&-*l6£] • PGA 
(polyglycol ic acid ; t^&6SI) • PLGA & 
(poly-lact ic-co-glycol ic acid copolymer; $-$Ltt.-&-& 
& 6 §& ^ ^ ^ ) , PCL-PLA #±&&to 

(polycaprolactone-poly lactic acid copolymer; ^5. cL ft Si - 
* *L # ' PCL-PEG * ^ ^ 

(polycaprolactone-polyethy lene glycol copolymer ; ^ E, 
ft SI -35. ^ — S* * #7 ) ' 41 * % ^ to • 

4l £ *L '14 # #4 # 1T & > * t f£ 4. & <s& »& '14 A ^ & PCL ^ PLA 

£ ?l <J4 # # 60 ^ & > & t «\± #7 «. '14 A ^ -7- & PCL fo PLGA 

10. 4a t * *'J & ® # 1 ^ #f i£ *l it * # X. 51 it. it ?l )H 
200 5. 10000 4l ffl - 

11. t tt # i& ® % i ^ ^ it 4l . jR. # * * & 5. it it a m 

200 £ 5000 ^ fal " 

£ ?l -14 # # # 2r • £• t t£ 46. ^ * & * & *h h PCLTL 
(polycaprolactone triol ; # ft SI ^. S$ ) ■ PCLDL 
(polycaprolactone diol : 3fc ci. ft SI S? ) > PCL 
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(polycaprolactone ; %L Z> /*3 SI ) • PLA (polylactic acid) » 
PEG (polyethylene glycol ; %. L> — S|) • PPG (polypropylene 
glycol : 3£ ft — $$■) ' PTMG (polytetramethy lene glycol ; flt 
T — Sf- ) • & * % ^ 4fc • 

13. ^t^*iMi£K*l^imst4L*l***S.S.itii^>fl 

' ^ttffla^gift'l^ -14 36 ^ ^ 
^^iSt^^^t^^^U N, N-dimethy 1 f ormamide (DMF ; 
N,N-— f^fffiJBc) ' N, N-di methyl ace tamide (DMAcN, — f 
& Z> S& J£ ) > Tetrahydrofuran (THF ; E? ft «^ ) > S$ m ' 
Chloroform • Dichloromethane(DCM ; -Hf ^) - 

1,4-dioxane (l,4-~-&*&) » ° 

$ i ^ 4K weight fraction)^, 5-70% ° 

15. in t ff-tM'Jfe,® * 14 ^/^rltH^t £51i£i£?l 

« ^ £ ?i -14 **■ # # & ' «& -14 $ & ^ m 

*LiL±fr$& 10-50% o 

16. *» t tf * *<J & m % l^/Stifc4LjR#**S.S.ifcii?L)« 

* & * «. t # * #J #tf i^^^t 10-80%° 

^ £ # 2r ' % t « « m & * > # & #J & & m & 

Ml ° 

18. t ft IB 17aJiHfifc4LJtt#*jfr£.S.ifcia*L 

>H £ ?l <tt # # #J 3r ^ . #1 a ^ #7 

' * t #**#j4Lt: #^^(weight fraction)^ 5-90%° 
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19. $ i$ %*\&® % IS mm 3L5.&i& 

ffi £ *L 'l± # # 6#j ^ . &tt£^i]&t^#;&>&f<]^#a * 
gl#c(amide)$i • 83 $1 » SMI • i*^^-#i^liiit^^t ° 

20. *u t tf -#.*'J3£® % 19 3tmi£4L$£fl| £ JLi£ia?l 

^ 4l £ ?i # ft &j # & ' &*&®%L + ^%®k}&%]&&mmfr 
mm - 

21. ^ttf#^j$&si^i^mii^ti^*^^^itia^L>i5i 

' *tHHil^^#^ai 5°C 5. 60°C ^ 

?H 4i £ *l 'i± # m- #i J] - &*nmj&i& i o°c 5. so 

°C4LT&«£i&liI>&&aE ° 

4t £ ?l # ^ & , & + mfc^m*- 
& ' n & - «n : J» i* £ *l '14 # # «. ^ - >f & t >f 

m ^ $ n >\± # # #j 2r * - * 1 1£ ># & * a * - # ^ t 'j *, * a 
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% 2B I 




% 2D S 




% 3B ffi 




% 3D n 



% 5C 




If? 6C ffi 



